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Manuscript received April 18, 2015 and accepted July 18, 2015AbstractHypertension is a lifelong condition; thus, long-term adherence to lifestyle modification, self-monitoring, and medication
regimens remains a challenge for patients. The aim of this study was to develop a patient-reported hypertension instrument
that measured attitudes, lifestyle behaviors, adherence, and barriers to hypertension management using patient-reported
outcome data. The study was conducted using the Open Research Exchange software platform created by PatientsLikeMe.
A total of 360 participants completed the psychometric phase of the study; incomplete responses were obtained from 147
patients, and 150 patients opted out. Principal component analysis with orthogonal (varimax) rotation was executed on a
data set with all completed responses (N ¼ 249) and applied to 43 items. Based on the review of the factor solution, eigen-
values, and item loadings, 16 items were eliminated and model with 29 items was tested. The process was repeated two more
times until final model with 14 items was established. In interpreting the rotated factor pattern, an item was said to load on
any given component if the factor loading was 0.40 for that component and was <0.40 for the other. In addition to the
newly generated instrument, demographic and self-reported clinical characteristics of the study participants such as the
type of prescribed hypertension medications, frequency of blood pressure monitoring, and comorbid conditions were exam-
ined. The Open Research Exchange platform allowed for ongoing input from patients through each stage of the 14-item
instrument development. J Am Soc Hypertens 2015;9(9):725–734.  2015 The Authors. Published by Elsevier Inc. on
behalf of American Society of Hypertension. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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under the CC BY-NC-ND license (http://creativecommons.org/licenses/regimens remains a challenge for patients. Only half of
Americans with hypertension have a blood pressure
<140/90 mm Hg.2
An increased global focus has been placed on developing
strategies that improve adherence to treatment regimens
and result in improved blood pressure control with the
goal of improving health outcomes for patients with high
blood pressure.3 The Centers for Disease Control and Pre-
vention report that an estimated 16 million Americans
know they have hypertension and are taking medication
for it but do not have the condition under control. Research
has evidenced that approximately 25% of all prescribed
doses of medications are omitted by patients, whereas
30%–55% of patients with hypertension do not adhere to
their prescribed medication regimen.3,4 Numerous
physician-related barriers to the effective management of
uncontrolled hypertension have been reported, andAmerican Society of Hypertension. This is an open access article
by-nc-nd/4.0/).
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management of hypertension and patients with hyperten-
sion had inadequate control of their blood pressure.5
Carrington et al6 investigated hypertension management
in 532,050 patients from 2005 to 2010 and found that 50%
of the patients prescribed antihypertensive drugs had a
blood pressure >140/90. Although researchers for
decades have concluded that a more intensive approach to
blood pressure management in primary care is required
neither successful interventions nor instruments to measure
hypertension management outcomes were developed to
date.3,5,7–9 The lack of active patient involvement in hyper-
tension research could have impeded scientific progress in
this field. However, it appears a new trend is emerging,
and the importance of including patients in the research
process has been increasingly recognized over the past
few years. As a result, patients are becoming increasingly
engaged in research, whether as citizen scientists, research
partners, or as engaged participants in clinical trials and re-
porting outcomes of conditions and disease processes.10Patient-Reported OutcomesA patient-reported outcome (PRO) is best defined as any
report of the status of a patient’s health condition that
comes directly from the patient, without interpretation of
the response by a clinician or anyone else.11 Use of the
PRO philosophy supports the importance of patient
involvement and participation in blood pressure manage-
ment and control. It is hypothesized that with health care
providers’ use of PRO instruments that identify attitudes,
lifestyle and adherence practices, and barriers to effective
hypertension management, patients will be empowered to
gain personal control of high blood pressure in collabora-
tion with the health care provider (physician and nurse).
This approach to research and instrument development
places the patient at the center of the process and incorpo-
rates patient input at each step of the process. This is em-
powering for the patient and provides needed information
to the researcher and practitioner striving to understand a
patient’s experience living with a chronic illness.
In addition, there has been a rapid increase in the use of
social networking sites for sharing a variety of health expe-
riences such as diagnoses, treatments, and methods for
coping with illnesses.12 In a 2014 study conducted by
PatientsLikeMe (PLM), 92% of the online users agreed to
share their health data with researchers and 78% agreed
to allow drug companies access to the same information.
In 2013, the Institute of Medicine’s Roundtable on Value
& Science-Driven Health Care convened a workshop, gath-
ering patients and experts in areas such as decision science,
communication strategies, and evidence generation to
consider the roles for patients in bringing about progress
in all aspects of the US health care system.13 Discussions
at this roundtable meeting emphasized the essential roleand capacity for patients and families to be leaders in
informed care decisions knowledge generation and value
improvement.PurposeThe aim of this study was to develop a patient-reported
hypertension instrument that measures attitudes, lifestyle
behaviors, adherence, and barriers to hypertension manage-
ment using PRO data that incorporate patients’ experiences
and feedback. This hypertension management instrument
known as the Kear Hypertension Management Instrument
was developed using an Open Research Exchange (ORE)
platform on the PLM social media health education
site.14,15 The PLM online data platform (www.
patientslikeme.com) was designed to allow patients with ill-
nesses to share data about their experiences of symptoms
and disability through structured data collection processes.16
Methods
The development of the Kear Hypertension Management
Instrument was based on a series of steps recommended in
the literature.11,17 The initial phase of the instrument devel-
opment was based on a literature review of the already
existing relevant measures to examine unmet needs among
the available instruments, evidence in the literature on bar-
riers to hypertension management, the clinical experience
by one of the researchers, and input from patients and prac-
titioners. A study conducted by the National Heart, Lung,
and Blood Institute assessed barriers to effective blood
pressure control (2004). The most frequently cited impedi-
ments to blood pressure control were lifestyle changes
(67%), failure to take medications as instructed (42%),
patients’ lack of understanding of the problem (39%),
physician fees (23%), cost of drugs (39%), and drug
adverse effects (34%). A review of the literature revealed
several instruments that measured the quality of life and
symptoms experienced by patients with hypertension.6,18–20
In addition, several chronic illness instruments that could
be useful with the patient population with hypertension
were identified.4,21 It was evident that there was a lack of
comprehensive measures specifically designed to measure
attitudes, perceptions, adherence, and barriers to hyperten-
sion management and control. Most instruments measured
a single factor such as medication adherence or health be-
haviors.18,22–27 Based on this literature review, it was deter-
mined that barriers to effective blood pressure management
are multifactorial, yet a single instrument to measure these
multiple factors was not located.
The first version of Kear Hypertension Management
Instrument included blood pressure–specific items falling
into four domains: (1) high blood pressure management
and barriers to effective management, (2) adherence to
high blood pressure treatment regimens, (3) attitudes about
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health behaviors related to management of high blood
pressure. These domains were identified as the major psy-
chosocial, physical, and behavioral factors related to hyper-
tension management from the reviewed literature.Online Study DesignThe study was executed using the ORE (https://www.
openresearchexchange.com) software platform created by
PLM (http://www.patientslikeme.com). The PLM platform
is an online patient powered research network that enables
patients to share their data for research and support. Use of
the PLM platform has been shown benefit through
improved health literacy, better communication with health
care professionals, and development of a peer support
network.2,10,15
The ORE platform integrates qualitative and quantitative
stages of the PRO instrument development process and
facilitates an ongoing patient engagement throughout all
stages. Patient input is obtained through two sets of feed-
back questions. First, item-level feedback consists of three
multiple-choice questions that measure semantic ambiguity
and understanding, relevance, and adequacy of response
options provided. Second, survey-level feedback consists
of four open-ended questions that ask survey participants
to comment about new insights into their own health,
suggest improvements to the survey, identify missing con-
cepts, and provide any other comments. In addition to the
newly generated Kear Hypertension Management Instru-
ment items, demographic and self-reported clinical charac-
teristics of the study participants such as the type of
prescribed hypertension medications, frequency of blood
pressure monitoring, and comorbid conditions were
examined.Study ParticipantsDuring the psychometric phase, a total of 4266 PLM
users who reported having hypertension on their profile
and who did not participate in the feedback phase were
invited via e-mail to participate in the study. The study
was open to participants for 7 days. Internal Review Board
approval was obtained through the principal investigator’s
institution. As stated in the survey instructions and
following the ORE philosophy, completion of the study
implied consent.Data AnalysisTo evaluate the content validity of the new instrument as
well as semantic ambiguity, understanding, relevance, and
adequacy of response options for each item, data collected
during the feedback phase were examined. Input obtained
from the patients was in nature qualitative and includedcomments regarding the newly developed items. The
researchers reviewed comments, and items were modified
accordingly to the patient feedback provided. Also,
survey-level feedback was reviewed for additional informa-
tion regarding patients’ experiences related to hypertension.
During the psychometric phase, descriptive statistics
were used to examine the distribution of the responses to
each item. The principal component analysis with orthog-
onal (varimax) rotation was applied to the 43-item version
of the hypertension instrument to examine the structure of
the instrument, the pattern of item loadings, and to group
the items into unique sets or factors that would collectively
account for most of the variability in the data set. Factors
with eigenvalues >1 were retained per standard convention
and explored further to determine their potential as valid
and reliable subscales based on theoretical underpinnings.
Statistical analyses were performed using SPSS version
22.0 (IBM, NY, USA).
Internal consistency reliability of the extracted factors
was assessed using Cronbach’s alpha and item-to-item
Spearman correlations. Internal consistency reliability is
an indication of the correlation among items within a
subscale and the relationship of each individual item with
the total score. Similar to correlation coefficients, the index
ranges from 0.00 to 1.00. In exploratory research, a reli-
ability range of 0.60 is considered acceptable28 with higher
value indicating a more reliable scale.
Test–retest reliability of the scale was used to determine
the stability of the instrument over time. Spearman correla-
tion coefficients were conducted to measure the association
of the responses to the initial survey with the retest scores.
Known group validity was assessed by comparing each
subscale’s score of the Kear Hypertension Management
Instrument between patients grouped by level of severity
and level of control of their high blood pressure. Separate
Kruskal–Wallis tests were conducted to assess the relation-
ship between each subscale score and the severity of blood
pressure control. Separate Mann–Whitney tests were
conducted to assess the relationship of each subscale score
to the control and impact of blood pressure control. Signif-
icance level for all the tests were set at alpha ¼ 0.05.ResultsParticipant CharacteristicsTwenty-one patients (42%) completed the feedback
phase of this study; incomplete responses were received
from six patients (12%) and two patients opted out (4%).
The remaining 21 (42%) invited PLM members did not
respond to the invitation to participate in the study. Among
those who completed the feedback phase, 52% were
female, the average age was 58, and 81% were US resi-
dents. The psychometric phase of the study was fully
completed by 360 participants (8.44%); incomplete
Table 1
Sociodemographic characteristics and blood pressure management-
related information on study participants (N ¼ 249)
Variables Frequency Percentage
Marital status
Single 30 12
Living with partner 28 11.2
Married 149 59.8
Separated 32 12.9
Widowed 10 4
Education
Some high school 5 2
High school diploma 35 14.2
Some college 65 26.3
Associate degree 40 16.2
Bachelor’s degree 48 19.4
Graduate degree 54 21.9
Missing 2
Employment status
Full time 82 33.1
Part time 18 7.3
Self-employed 10 4
Unemployed 9 3.6
Disabled 33 13.3
Full time homemaker 13 5.2
Full time student 1 0.4
Part-time student 1 0.4
Retired 27 10.9
Retired disabled 49 19.8
Other 5 2
Missing 1
In the past 4 weeks, how would you rate the severity of your high
blood pressure?
Extremely severe 2 0.8
Severe 5 2
Moderately severe 24 9.7
Mildly severe 40 16.2
Not severe 176 71.3
Missing 2
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150 patients (3.52%) opted out. The remaining 3609
(84.60%) invited PLM members did not respond to the invi-
tation to participate in the study.
Sociodemographic characteristics of the study partici-
pants and pertinent information related to blood pressure
management of the participants are summarized in
Table 1. Most participants were married (n ¼ 149,
59.8%), females (n ¼ 68%) with some college education
or higher (n ¼ 65, 26.3%), and working full time
(n ¼ 82, 33.1%). Most participants rated their blood pres-
sure to be not severe at all within the past 4 weeks
(n ¼ 176, 71.3%) with two of three participants indicating
they were able to control their blood pressure very well
(n ¼ 167, 67.3%). Not surprisingly, most of them also
did not need any changes to their blood pressure medication
within the past few weeks (n ¼ 196, 78.7%). Impact of
blood pressure on quality of life seemed minimal in this
group with almost two-thirds of the participants indicating
no impact at all (n ¼ 170, 68.3%). With respect to blood
pressure monitoring, the majority indicated getting it
checked by their provider during an office visit (n ¼ 179,
72.2%) or checking it themselves at home with less than
a quarter (n ¼ 59, 23.7%) indicating never checking their
blood pressure by themselves. Finally, at the time of partic-
ipation, most participants (n ¼ 173, 69.8%) were not using
any electronic devices such as a smartphone or computer to
measure, log, or graph their blood pressure trends.
As anticipated, the participants listed a variety of comor-
bid conditions. Many participants listed hypertension as a
condition, but it was not the primary diagnosis for most
participants. Fibromyalgia was the most commonly cited
condition (21%), followed by hypertension (12%), diabetes
type 2 (10%), multiple sclerosis (9%), kidney transplant
(4%), Parkinson’s disease (3%), and epilepsy, systemic
lupus erythematosus, major depressive disorder, and human
immunodeficiency virus (2%).In the past 4 weeks, how would you rate the control of your high
blood pressure?
Poorly controlled 7 2.8Item Feedback from a Patient Sample
Moderately controlled 74 29.8
Well controlled 167 67.3
Missing 1
In the past 3 months, was there a change made in your high blood
pressure medication(s)?
No changes 196 78.7
Some doses increased, other decreased 17 6.8
Decreased doses 7 2.8
Increased doses 29 11.6
In the past 3 months, how much has your high blood pressure
impacted your usual activities and quality of life?
A lot 6 2.4
Some 29 11.6
Little 44 17.7
Not at all 170 68.3
(continued on next page)Obtaining feedback (feedback phase) on the items in the
instrument from a sample of patients with hypertension was
an important step in determining further content validity, as
documentation of patient input in item generation, and eval-
uation of patient understanding of the items included in the
instrument through cognitive interviewing contributed to
the instrument’s content validity.11 Among the PLM
members who reported having hypertension on their pro-
file, a subgroup of 50 most active users, determined based
on the number of times participants logged into the PLM
Web site in the prior 90 days, was invited via e-mail to
participate in the feedback phase of the study. This involved
evaluating each item for readability, clarity, and relevance
to living with the condition. These individuals were also in-
structed to provide feedback on information that may
Table 1 (continued )
Variables Frequency Percentage
Over the past 6 months, how often did a doctor or nurse check your
blood pressure during an office visit?
Does not apply 4 1.6
Always 179 72.2
Often 33 13.3
Sometimes 13 5.2
Rarely 11 4.4
Never 8 3.2
Missing 1
How many times a day do you monitor your blood pressure
at home?
Does not apply 17 6.8
Never 59 23.7
Less than once weekly 80 32.1
Few times weekly 53 21.3
Once a day 21 8.4
2–3 Times daily 16 6.4
4–6 Times daily 1 0.4
>6 Times daily 2 0.8
Do you use any computer, tablet, or smart phone programs to
measure, log, or graph your blood pressure readings?
Does not apply 25 10.1
No 173 69.8
Yes 50 20.2
Missing 1
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tained from 21 individuals and was used to edit the instru-
ment before it was sent to the other PLM users who
self-identified as living with hypertension.Principal Component AnalysisPrincipal component analysis with orthogonal (varimax)
rotation was executed on a data set with all completed re-
sponses (N ¼ 249) and initially applied to 43 items. Based
on the review of the factor solution, eigenvalues, and item
loadings, 16 items were eliminated and the model with 29
items was tested. The process was repeated two more times
until final model with 14 items was established. In inter-
preting the rotated factor pattern, an item was said to
load on any given component if the factor loading was
j.40j (absolute value) or greater for that component and
was less than j.40j for the other. The final four-
component solution was determined based on cutoff crite-
rion of eigenvalues >1 and hypothesized conceptual
framework. Extracted components represent the subscales
named, based on the item content and theoretical frame-
work, as Medication Adherence Practices, Health Beliefs
and Barriers, Side Effects of Antihypertensive Medica-
tions, and Barriers to Controlling High Blood Pressure.
Abbreviated item content, factor loadings, percent of
variance explained by each extracted component, andinternal consistency reliability associated with each factor
are presented in Table 2. The test by Bartlett of sphericity
was significant at P < .001 supporting the factorability of
the correlation matrix.29 The Kaiser–Meyer–Olkin measure
of sampling adequacy was 0.7 and exceeded the recommen-
ded value of 0.6.30 As seen in Table 2, Medication Adher-
ence and Health Behaviors subscales were each able to
explain approximately 17% of the variance in the data,
whereas Side Effects and Barriers to Managing Blood Pres-
sure subscales explained 14% and 10% of the data approx-
imately. Together the four factors were able to explain
approximately 63% of the variance in the data.Subscale Descriptive and ReliabilityDescriptive statistics for the Kear Hypertension Manage-
ment Instrument subscales are also provided in Table 3. For
medication adherence, the three-item scores are aggregated
to derive an overall domain score with a minimum value of
3 to a maximum value of 18. Higher scores indicate greater
adherence to blood pressure treatment medications. The
sample in this study reported a high mean score for
medication adherence (mean ¼ 17; standard deviation
[SD] ¼ 1.5) thereby implying a very high level of self-
reported compliance to blood pressure medication. As
seen in Table 4, nearly two-thirds of the sample scored
the maximum score of 18 (60.2%), whereas only a very
small percentage had the minimum score of 10 (0.8%).
Internal consistency reliability of the medication adherence
subscale was calculated to be 0.87, indicating the scale to
be very reliable.
For the health behavior subscale, five-item scores are
aggregated to derive an overall domain score with a mini-
mum aggregate score of 5 to a maximum score of 29.
Four items are scored on a scale of 1–6, whereas the fifth
item is scored on a scale of 1–5. Higher scores indicate bet-
ter health behaviors related to management of high blood
pressure. Participants in this study reported a mean score
of 17 (SD ¼ 5.1) with only 0.8% reporting a lowest score
of 6 and 1.6% reporting a maximum score of 29. Internal
consistency reliability of the health behavior subscale was
calculated to be 0.72, indicating the scale to have good
reliability.
The final two subscales, side effects to medications for
management of blood pressure and barriers toward effec-
tive management of blood pressure, are both three-item
subscales with a minimum aggregate score of 3 and a
maximum score of 18. Each item is rated on a scale of
1–6. In this study, mean scores for the side effect subscale
were reported to be 5.7 (SD ¼ 2.8) with 31.3% reporting a
lowest score of 3 and only 0.4% reporting a high score of
15. The mean score for the barriers to effective manage-
ment subscale was 3.9 (SD ¼ 1.9) with 66.3% of the partic-
ipants reporting a lowest score of 3 and only 0.4% reporting
a high score of 15. Both subscales reported an internal
Table 2
Item factor loadings and subscale internal consistency reliability (n ¼ 249)
Items Factor Loadings* Variance
Explained (%)
Internal
Consistency
Medication
Adherence
Health
Behaviors
Medication
Side Effects
Barriers to
Managing BP
1. I took all my medication for high blood
pressure
0.94 0.04 0 0.09 17.3 0.87
2. I took every dose of blood pressure medication
as prescribed
0.91 0.03 0.05 0.16
3. I forgot to take my medication for high blood
pressure
0.79 0.12 0.18 0.15
4. I followed a low-fat or weight-loss diet to assist
in blood pressure control
0.15 0.73 0 0.09 17.3 0.72
5. I followed a low-salt diet to control my high
blood pressure
0.12 0.71 0.10 0.05
6. Managing my high blood pressure requires me
to pay attention to my dietary intake
0.01 0.62 0.07 0.13
7. I participate in activities to reduce or limit my
stress to help lower my blood pressure
0.02 0.66 0.10 0.15
8. I exercised as prescribed by my physician for
the purpose of lowering my blood pressure
0.04 0.73 0.10 0.21
9. I have experienced side effects from my high
blood pressure medication (such a dizziness,
unsteadiness, weakness, decreased heart rate,
or fatigue)
0.02 0.06 0.83 0.13 14.4 0.73
10. Since I starting taking medication for my high
blood pressure, I feel dizzy or light headed in
the morning
0.11 0.09 0.80 0.01
11. My blood pressure medications often make
me feel sleepy or drowsy during the day
0.08 0 0.75 0.05
12. It is difficult for me to get the prescribed
medication for my high blood pressure form
the pharmacy
0.09 0.01 0.01 0.88 13.8 0.67
13. I do not have enough money or adequate
insurance to obtain my blood pressure
medication each month
0.12 0.05 0.01 0.83
14. I found myself without blood pressure
medication in the bottles.
0.17 0.09 0.24 0.55
BP, blood pressure.
*Only factor loadings above j0.40j (absolute value) are in bold and italicized.
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cating good to acceptable reliability. The Spearman corre-
lation coefficient between the four subscales ranged from
a fair correlation (0.34, P < 00.1) between the medication
adherence and barriers to managing blood pressure sub-
scale to no correlation (0.06, P ¼ .32) between the health
behavior subscale and barriers to managing blood pressure
subscale.
To establish test–retest reliability, the instrument was
administered to the 360 participants. The readministration
of the instrument (retest phase) was 7 days after the first
administration of the instrument. Of the original 360 partic-
ipants who completed the measure, 156 (43%) completed
the questionnaire a second time. Because of the missing re-
sponses in either test or retest phase, ultimately dataobtained from 99 participants were included in the evalua-
tion of the temporal stability of the instrument. The Pearson
correlation coefficients between each subscale test and re-
test scores ranged from 0.75 to 0.84 indicating acceptable
test–retest reliability of the instrument.Known Group ValidityThe working hypothesis to test known group validity was
that greater severity and poor control of high blood pressure
along with higher interference with quality of life within
the past 4 weeks would be associated with lower levels of
medication adherence and health behavior subscale scores
and higher levels of medication side effects and barriers
to manage high blood pressure scores. Participants were
Table 3
Subscale descriptive statistics (n ¼ 249)
Variable Mean Standard
Deviation
Minimum
Score
Participants Min
Score (%)
Maximum
Score
Participants Max
Score (%)
Medication adherence 17.0 1.5 10 0.8 18 60.2
Health behaviors 17.0 5.1 5 0.8 29 1.6
Side effects to medication 5.7 2.8 3 31.3 15 0.4
Barriers to controlling BP 3.9 1.9 3 66.3 15 0.4
BP, blood pressure.
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blood pressure in the past 4 weeks (not severe, mildly
severe, and moderate to extremely severe) and two groups
based on level of control of high blood pressure (well
controlled or not well controlled) and impact on quality
of life (no impact or impact).
Because of the skewed distribution of the self-reported
medication adherence, side effect, and barriers to control-
ling blood pressure subscale scores in this participant
group, a Kruskal–Wallis test, the nonparametric alternative
to the one-way analysis of variance, was conducted. Results
revealed significant differences in all subscales except the
health behavior among the groups based on severity of
high blood pressure (P < .05). Mean (SDs) for each
subscale score for groups based on level of severity is pre-
sented in Table 4. Scores revealed that lower severity of
high blood pressure was related to higher medication adher-
ence score, less side effects from medication, and lower
barriers to managing high blood pressure.
Separate Mann–Whitney tests were conducted to assess
the association between the four subscale scores with level
of control of high blood pressure (well controlled or not
well controlled) and impact on quality of life (a little to a
lot of impact). As seen in Table 5, the independent
Mann–Whitney test showed that the group with well
controlled blood pressure and no impact on quality of life
had significantly higher (P < .05) medication adherence
but not health behavior subscale scores and significantly
lower side effects and barriers to managing blood pressure
subscale scores further validating that better control of
blood pressure and better quality of life was related toTable 4
Kruskal–Wallis test showing differences in subscale scores by severity
Variables Mean (Standard Deviation)
Not Severe (n ¼ 176) Mildly Severe
Medication adherence score 17.2 (1.4) 16.5 (1.8)
Health behaviors score 17.2 (5.2) 15.5 (4.8)
Side effects of medication 5.3 (2.7) 6.1 (2.7)
Barriers to managing high BP 3.8 (1.9) 3.8 (1.2)
BP, blood pressure.
*P < .05.higher levels of medication adherence and less side effects
and barriers to managing high blood pressure.
Discussion
The aim of this study was to develop a patient-reported
hypertension instrument that measures attitudes, lifestyle
behaviors, adherence, and barriers to hypertension manage-
ment using PRO data that incorporate patients’ experiences
and feedback. Individuals using the PLM and self-
identifying as having hypertension were invited to partici-
pate in the instrument development. Study participants
were comprised mostly female, middle aged or slightly
older, employed, married or living with a partner, well
educated, and engaged in the self-management of health
care conditions. Many participants reported comorbid
conditions and that hypertension symptoms were often
nonexistent compared with the symptoms of the comorbid
conditions experienced.
The World Health Organization ranks hypertension as
the third highest risk factor for burden of disease, high-
lighting the contribution of high blood pressure directly
and indirectly to the development of numerous diseases
such as cardiovascular disease, kidney failure, and stroke.23
Consistent with the review of the literature, many patients
in the study had comorbid conditions. These comorbid con-
ditions are consistent with the largest reported conditions
on the PLM social media platform yet are not representa-
tive of the most common chronic conditions domestically
and internationally. It is apparent the PLM site has attracted
specific populations of patients likely through theof high blood pressure (n ¼ 247)
df Chi-Square P Value
(n ¼ 40) Moderate to High (n ¼ 31)
16.5 (2) 2 8.4 .02*
17.5 (4.4) 2 4.1 .13
7.2 (3) 2 16.4 .001*
4.5 (2.5) 2 9.3 .01*
Table 5
Mann–Whitney test showing differences in subscale scores by level of control of high blood pressure and impact on quality of life (n ¼ 247)
Variables Mean (Standard Deviation) z Value P Value
Well Controlled (n ¼ 167) Not Well Controlled (n ¼ 81)
Medication adherence 17.3 (1.2) 16.4 (1.9) 4.29 .001*
Health behaviors 17.1 (5.2) 16.6 (4.5) 0.59 .55
Side effects of medication 5.3 (2.7) 6.4 (3) 3.23 .001*
Barriers to managing high BP 3.7 (1.8) 4.2 (2.1) 2.48 .01*
No Impact (n ¼ 170) Impact (n ¼ 79)
Medication adherence 17.2 (1.3) 16.5 (1.8) 3.51 .001*
Health behaviors 17.2 (5.2) 16.4 (4.5) 0.85 .4
Side effects of medication 5 (2.3) 7.1 (3.3) 4.75 .001*
Barriers to managing high BP 3.7 (1.9) 4.1 (2) 2.48 .01*
BP, blood pressure.
*P < .05.
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experiencing the same chronic condition.
The data indicated that the participants did not experi-
ence debilitating or life-altering symptoms from the hyper-
tension and mostly perceived their condition as mild with
little impact on their quality of life. Patients who are living
with an asymptomatic condition such as hypertension may
be less engaged in self-management of the condition. This
may have impacted the response rate. Patients responded in
the narrative section of the instrument that they did not
focus on hypertension management in their daily health
regimen, as the symptoms were not as severe as other co-
morbid conditions they were experiencing and the hyper-
tension was well controlled. This lack of attention to
hypertension in the presence of comorbid conditions has
been addressed in the literature. In 2009–2012, of adults
aged 18 years or older with diagnosed diabetes, 71% had
blood pressure 140/90 mm of mercury or used prescrip-
tion medications to lower high blood pressure.31 In fact,
one in three American adults have high blood pressure,
one in three adults do not get treatment, and one in two
adults with high blood pressure do not have it under con-
trol.32 Furthermore, experience developing other chronic
illness instruments using the ORE has yielded a similar
response rate when the condition does not result in intrusive
symptoms.
The participants reported a high level of medication
adherence and reported after a diet appropriate for hyper-
tension. This group did not perceive problematic side
effects from the antihypertension regimen. Financially ob-
taining medications were also not a barrier reported. These
findings have the potential to be very different in a the gen-
eral population.
Although the response rate was lower in comparison with
face-to-face interviews, the use of the ORE platform al-
lowed access to numerous individuals who would not
have otherwise been reached for this study. The access tothis population of patient who did not have geographic
boundaries was possible through this social media
approach. Individuals from the United States, England,
Africa, New Zealand, Australia, Ireland, and Canada re-
sponded to the study questions. Furthermore, the ability
to reach potential participants was simple and obtaining
responses to the questions posed was expeditious in nature
using a social media approach. As discussed previously,
these advantages also resulted in study limitations.Limitations of the StudyLimitations of the findings include collecting responses
from a group of participants interested and actively
engaged in their health care. This group of participants
may not represent the general population who are not
engaged or involved in their care or management of health
conditions. Engaged patients from a population with higher
socioeconomic status are more likely to experience less
barriers to controlling blood pressure and may be more
likely to adhere to the medication regimen while experi-
encing fewer side effects resulting from better medication
management. Furthermore, the group required access to a
computer and familiarity in using social media to access
the instrument and to report responses. Different responses
may be found in a group of individuals who have under-
served health care needs and limited access to technology.
Furthermore, because this was not a face-to-face interview,
it was possible the participant may have misinterpreted the
content of the item. Demographic findings indicated that
respondents included an international population. This
may have added another level of misinterpretation of the
items due to language and translation differences. To
address these limitations, the next step in testing the instru-
ment will involve using the instrument in an office and
clinic setting with patients and evaluating the responses.
This will involve face-to-face interaction with the
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this instrument.Use of the InstrumentThe Kear Hypertension Management Instrument is avail-
able for use and is located in Appendix A. Higher scores on
the adherence and health behavior subscales codes indicate
greater adherence and better healthy behaviors. The side
effects and barriers subscale items are coded such that
lower scores indicate fewer side effects and barriers. Items
that were not included in the final version are located in
Appendix B.
Frieden et al10 reported that the use of evidence-based
protocols by practitioners and placing value on adherence
to healthy habits, medications, and self-monitoring by the
patient results in improved blood pressure control. Frieden
et al10 supported an interdisciplinary approach that requires
participation by the patient and health care providers
collectively. Practitioners will have access to this instru-
ment to use in practice free of cost. The instrument should
be completed during every office or clinic visits for pa-
tients diagnosed with hypertension. Practitioners working
with patients in the home and/or community environment
should also use the instrument. The data from the
completed instrument will be used by practitioners to iden-
tify barriers patients may be experiencing in the manage-
ment of blood pressure in the outpatient environment. It
may also be administered to start conversations about man-
agement of hypertension in the outpatient environment and
identify barriers patients are experienced in managing hy-
pertension. Completion of the instrument while in the pres-
ence of the practitioner will allow the practitioner to
address the management issue in collaboration with the
patient.
Conclusion
Individuals are increasingly using social networking sites
to record, compare, and share health-related information,
medication side effects, disease symptoms and manage-
ment, and research study information. Patient-centered
research and reported outcomes strengthen evidence-
based practice, patient education initiatives, and result in
increased efficiencies in the health care system.33 Patients
also have the opportunity to become more engaged in their
health care choices and make better-informed decisions, as
they move to the center of care through this process of
empowerment. This use of the ORE platform on PLM
placed patients at the core of the clinical research process
via instrument development. Patients with hypertension
were involved in developing, testing, and responding to
this instrument. Use of this instrument may assist the prac-
titioner in identifying the management, adherence, atti-
tudes, and health behaviors of patients including barriersto effective hypertension management, an often insidious
condition with many consequences if untreated or under-
treated. This instrument is a vehicle to encourage patient
engagement and conversations about management of hy-
pertension and to highlight the importance of managing a
condition that is often no accompanied by overt symptoms.
Further use and testing of this instrument in a diverse pa-
tient population will lead to refinement of this instrument.Supplementary Data
Supplementary data related to this article can be found at
http://dx.doi.org/10.1016/j.jash.2015.07.006.References
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